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ABSTRACT 

Diagnosis of Mycobacterial infection is paramount important from the public health perspective since treatment 
and control measures are very significant, particularly in captive animals. In this diagnostic study of Mycobacterium bovis 
infection in sloth bears (Melursus ursinus), polymerase chain reaction (PCR) had been used with the primer sequence of 
pncA-8 (5 ' -GGTTGGGTGGCCGCCGGTC AG-3 ') and pncA-11 (5'-GCTTTGCGGCGAGCGCTCCA-3') that were 
specific for Mycobacterium bovis pncA gene. Forty two fresh faecal samples were collected randomly from the apparently 
healthy sloth bears maintained in captive conditions. The DNA extraction procedure was done as per the manufacturer's 
protocol and further subjected to amplification. The amplification profile includes respectively: initial heating of the 
samples for 5 minutes at 94°C, annealing at 55°C for 1 minute, primer extension at 72°C for 1 minute and final elongation 
step for 10 minutes at 72°C. Out of 57 samples, 5 samples were yielded on expected amplified PCR product size of 744 bp 
when electrophoresed in 1.5% agarose gel. A positive control of Mycobacterium bovis DNA procured from Tuberculosis 
Research Centre and a negative control from a healthy bovine sample were used. These results demonstrated that PCR test 
will increase the effectiveness of laboratory diagnosis to detect and identifying the Mycobacterium bovis in captive wild 
animals. 
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INTRODUCTION 

Tuberculosis is a common disease of wild and domestic animals particularly those kept under captive situation 
like zoological setup where they are closely associated with the animal keepers and personnel involved in day-to-day 
activities (Winkler and Gale 1970; Thoen and Steele 2006). Tuberculosis caused by bacteria of the Mycobacterium 
tuberculosis complex, including M. tuberculosis, M. bovis, M.africanum and other mycobacterial species 
(Cousins et al 1991). However, M. bovis is most common mammalian tuberculosis problem in zoological parks 
(Stetter et al 1995). Tuberculosis has been reported in many species of wild mammals and birds in captivity 
(Sen Gupta, 1974; Rathore and Kher, 1982). Though carnivores resistant to tuberculosis it have still been reported in lion, 
tigers, leopards, caracals and bears (Das and Jayarao, 1986; Arora, 1994). As far as sloth bear concerned, there are only 
few reports available (Rathore and Kher, 1982; Muralimanohar, 2006). Also in zoological setup lack of reliable diagnostic 
test to make tuberculosis is a serious threat to human and other animals (Stetter et al 1995). Since the present focus is on 
the use of modern technique for disease investigation, faecal samples of sloth bear were screened for the evidence of 
M.bovis using polymerase chain reaction (PCR). In the present study pncA gene that is responsible for this property was 
selected for diagnosing M.bovis in sloth bears using polymerase sequence specific to pncA gene. 
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MATERIALS AND METHODS 
Samples and Genomic DNA Isolation 

Forty two apparently healthy animals between 2.5 to 12 years of age were chosen for this study from 
Bannerghatta Biological Park, Bangalore. Five gram of faecal samples were collected from each animal in sterile container 
and immediately stored at 2.5°C. DNA was extracted as per the (Ultraclean ™ faecal DNA kit, MoBio laboratories Inc.) 
manufacturer's protocol. 

Polymerase Chain Reaction Amplification and Condition 

The genomic DNA thus extracted after amplified using entire pncA open reading frame, as well as 124 bp of 
upstream and 54 bp of downstream sequence. A 744 bp PCR product was generated using the primers pncA-8 
(5'- GGTTGGGTGGCCGCCGGTCAG -3') and pncA-11 (5'- GCTTTGCGGCGAGCGCTCCA -3'). The pncA open 
reading frames (561 bp) begin at nucleotide 125 of the 744 bp PCR product and ends at nucleotide 685. 

The PCR reactions were performed in volumes of 25ul, each containing 12.5ul of PCR master mix (2. Ox) 
(Eppendorf AG, 22331 Hamburg, Germany), 0.5ul of each primer (forward and reverse), 2ul of ample DNA and 9.5 pi of 
distilled water. Amplification was performed in an Eppendorf Mastercycler Gradient as suggested by Hannan et al (2001) 
with slight modifications. The amplification was carried out with an initial denaturation at 94°C for 5 minutes followed by 
denaturation at 94°C at 1 minute, annealing at 55°C for 1 minute and extension at 72°C for 2 minutes for 35 cycles. 
The final elongation was carried out at 72°C for 10 minutes followed by hold at 4°C. PCR products were electrophoresed 
along with a 100 bp ladder (Bangalore Genei) on 1.5% agarose gel and stained with ethidium bromide. Images were 
captured in a gel documentation system (Vilber lourmat, Germany). 

RESULTS AND DISCUSSIONS 

Out of 42 faecal samples, 5 samples yielded on expected amplified PCR product size of 744 bp when 
electrophoresed in 1.5% agorose gel (Figure 1). This 744 bp product that was generated using the pncA 8 and pncA 11 
primers agreed with the other experts (Hannan et al 2001). Genotypic identification of M.bovis species can be performed 
by identifying the pncA gene of M.bovis that will distinguish it from other members of M. tuberculosis complex. The result 
indicates that the 744 bp pncA amplicon is very characteristic of M.bovis. The study shows that pncA gene is well suited in 
diagnostic point of view for bovine tuberculosis diagnosis in wild animals. 




Lane 1 to 6: Test samples 
Lane 1 to 5: Positive for M.bovis 
Lane 6: Negative for M.bovis 
Lane 7: lOObp size DNA markers 
Figure 1: Amplified 744 bp Products of Different Faecal Samples using M. bovis Specific Gene pncA 
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The result of this study highlighted that tuberculosis can be caused by M.bovis in sloth bears, this was in 
agreement with Muralimanohar et al (2006), who had earlier reported tuberculosis in sloth bears. Most of the sloth bears in 
this study had been rescued from various places, where they had earlier been kept under shabby, stressful, starved 
conditions and could have probably picked up infection from other domestic animals and humans. Thakuria (1996) was 
also of the opinion that healthy animals can become infected through contamination of food and water by fecal material, 
urine and exudates of diseased animals. These bears were also positive for severe worm burden that could have made them 
more susceptible to diseases as supported by Berland (1982). 

Since clinical signs are not evident at the early stage of infection (Thoen, 1988), it was of the opinion that PCR 
assay could help in early diagnosis of the clinical specimen and environmental samples as reported by Hawkey et al 
(1996). However reports regarding the diagnosis of Mycobacterial infection using faecal samples are scarce. Balamurugan 
et al (2006) used faecal samples for detection of intestinal tuberculosis among humans using PCR assay. It may be 
concluded that PCR is a rapid diagnostic method for detection of Mycobacterium bovis in bears using faecal samples. 
Hence, such rapid diagnostic tests could help in early detection, isolation and treatment which otherwise could be life 
threatening to human beings. 

ACKNOWLEDGEMENTS 

The authors are thankful to PCCF and Chief Wildlife Warden, Bangalore and Secretary Wildlife SOS® for 
granting permission to carryout this research work. Facilities provided by Department of Animal Biotechnology, Madras 
veterinary College is also duly acknowledged. 

REFERENCES 

1. Arora BM. (1994). Wildlife diseases in India. (Infectious and parasitic diseases of mammals, reptiles and 
amphibian). Periodical expert book agency, New Delhi, India. 

2. Balamurugan R, Venkataraman S, John KR, Ramakrishna BS. (2006). PCR Amplification of the IS61 10 Insertion 
element of Mycobacterium tuberculosis in faecal samples from patients with intestinal tuberculosis. Journal of 
clinical microbiology. 44(5), 1884-1886. 

3. Berland JC. (1982). No five fingers are alike. Harvard University Press, Cambridge, MA. pp. 98-104. 

4. Cousins DV, Wilton SD, Francis BR. (1991). Use of DNA amplification for the rapid identification of 
Mycobacterium bovis. Veteterinary Microbiology. 27, 187-195. 

5. Das AM, Jayarao BM. (1986). Tuberculosis in a lioness (Panthera leo persica). Indian Journal of Comparative 
Microbiology Immunology and Infectious Diseases. 7(2&3), 116. 

6. Hannan MM, Desmond EP, Morlock GP, Mazurek GH, Crawford JT. (2001). Pyrazinamide - Monoresistant 
Mycobacterium tuberculosis in the United States. Journal of Clinical Microbiology. 39(2), 647-650. 

7. Hawkey PM, Gascoyne-Binzi DM, Kite P. (1996). Molecular diagnosis and epidemiology of tuberculosis. In Hart 
CA, Beeching MJ, Duarden BI. Tuberculosis into the rent century. Journal of Medical Microbiology. 44, 1-34. 

8. Muralimanohar M, Korandi AV, Vairamuthu S, Jayathangaraj MG and Senthilkumar K. (2006). Tuberculosis in a 
bear. Indian Veterinary Journal. 83, 684-685. 



M. Veeraselvam, R. Sridhar, T. M. A. Senthilkumar, M. G. Jayathangaraj & P. Perumal 

9. Rathore BS, Kher SS. (1982). Tuberculosis in wild mammals and birds in captivity and free living state. Indian 
Veterinary Journal. 6, 665-668. 

10. Sen Gupta MR. (1974). A preliminary report on diseases and parasites of zoo animals, birds, reptiles. Indian 
Journal of Animal Health. 13, 15-24. 

11. Stetter, MD, Mikota SK, Gutter AF, Monterroso ER, Dalvisio JR, Degraw C, Farley T. (1995). Epizootic of 
Mycobacterium bovis in a zoologic park. Journal of American Veterinary Medical Association. 207(12), 
1618-1621. 

12. Thakuria D. (1996). Prevalence, transmission, diagnosis and control of tuberculosis in Assam State zoo: A review. 
Zoos' Print. 11(3), 6-15. 

13. Thoen CO, Steele DH. (2006). Mycobacterium bovis infection in Animals and Humans. 2 nd edn. Backwell 
publishing. 

14. Thoen CO. (1988). Tuberculosis. Journal of American Veterinary Medical Association. 193(9), 1045-1048. 

15. Winkler WG, Gale NB. (1970). Tuberculosis. In: Infectious disease and wild mammals. Davis JW, Karstad LH, 
Trainer DO. (Eds) 1 st edn. The Iowa state University Press. Ames, Iowa, United States, pp. 256-248. 



